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(57) ABSTRACT 

A container for centrifugation, including a central roorn 

having a rotation center, a through hole opened to the upper 

part of the central room, a ringed darn not higher than an 

outer Wall, Wherein the ringed darn surrounds the central 
room, and a peripheral roorn disposed betWeen the dam and 
the outer Wall. Plural capillary phenomenon-inducing struc 
tures are formed on a surface of the darn facing the central 

room, and the container is disc-like in shape. Further, the 
container has a rotation axis, and is capable of elongating 
outwardly from the rotation axis in the radial direction. 
Moreover, the container is capable of rotating around the 
rotation axis for separating a composite ?uid into a 10W 

speci?c-gravity component and a high-speci?c-gravity com 
ponent, by centrifugal force. 
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CONTAINER FOR CENTRIFUGATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a container for 
centrifugation. More speci?cally, the present invention 
relates to a container Which preferably is used to separate a 
small amount of specimen by centrifugation. 

[0003] 2. Background Art Relating to the Invention 

[0004] Generally, in blood analysis, a blood serum and 
hemocytes are centrifuged for taking out the blood serum. 
The blood serum is then alloWed to react With a reagent for 
measuring the degree of color change in the reagent. In 
addition to blood analysis, a centrifugal separator is used 
Widely for taking out a speci?c component from a ?uid 
containing plural components With different speci?c gravi 
ties. 

[0005] Most of the conventional centrifugal separators are 
large apparatuses comprising a rotation device to be rotated 
by a motor, and an even number of centrifugal tubes With 
one end closed. HoWever, in addition to the necessity of a 
dummy for balancing, such a large apparatus involves the 
folloWing problems. 

[0006] First, the upper layer component in the centrifugal 
tubes cannot be taken out until the rotating member stops. 

[0007] Second, When automatically collecting the upper 
layer component in the centrifugal tubes by a collecting tool 
of an analysis device, such as a absorption pipet, the 
stopping position of the centrifugal tubes should be detected 
for moving the collecting tool according to the detection 
signal, or the centrifugal tubes should be forcibly stopped at 
the position of the collecting tool. In either case, a compli 
cated controlling circuit is required. 

[0008] Third, since the centrifugal separator itself is large, 
an analysis device storing the centrifugal separator cannot be 
provided in a small siZe. 

[0009] In order to solve the problems, a disc-like dispos 
able small container for centrifugation has been proposed in, 
for eXample, JP-A-62-273065 (the term “JP-A” means an 
uneXamined published Japanese patent application) by pro 
viding a centrifugation method capable of taking out a loW 
speci?c gravity component needed for the analysis in a short 
time, automatically collecting the upper layer component by 
a collecting tool of an analysis device Without the need of a 
complicated controlling circuit, and achieving a smaller siZe 
of the centrifugal separator. 

[0010] Although an apparatus using the above-mentioned 
small centrifugation container provides eXcellent effects, a 
problem arises When the specimen is provided in a small 
amount, particularly When the separated loW-speci?c-grav 
ity component has viscosity (such as blood serum, blood 
plasma, or the like). 

[0011] The above-noted problem arises because the loW 
speci?c-gravity component is adhered on an inner Wall, of 
the disc-like container’s dam, by centrifugal force. Thus, 
When the loW-speci?c-gravity component is provided in a 
small amount With a high viscosity, it remains stuck on the 
inner Wall even after the rotation stops. And the loW 
speci?c-gravity component does not easily drop into the 
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inside of the container (i.e., the central room for suctioning 
the specimen) due to the component’s viscosity. Because the 
component does not easily drop, it cannot easily be collected 
by a suction pipette, resulting in prolongation of the analysis 
time. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, an object of the present invention is to 
provide a container from Which a component needed for 
analysis can be taken out in a short time, even if the 
component is of a small amount because the specimen is of 
a small amount. 

[0013] This and other objects of the present invention have 
been attained by a container for centrifugation, comprising: 

[0014] 
[0015] a through hole opened to the upper part of the 

central room; 

[0016] 
[0017] a ringed dam, not higher than the outer Wall, 

surrounding the central room, Wherein the ringed 
dam includes a surface that faces the central room; 
and 

[0018] a peripheral room disposed betWeen the dam 
and the outer Wall, 

a central room including a rotation center; 

an outer Wall surrounding the central room; 

[0019] Wherein plural capillary phenomenon-induc 
ing structures are formed on the surface of the dam 
facing the central room, 

[0020] Wherein the container is disc-like, 

[0021] Wherein the container has a rotation aXis, and 

[0022] Wherein the container is capable of elongating 
outWardly from the rotation aXis in the radial direc 
tion, and is capable of rotating around the rotation 
aXis for separating a composite ?uid into a loW 
speci?c-gravity component and a high-speci?c 
gravity component by centrifugal force. 

[0023] Furthermore, this and other objects of the present 
invention have been attained by a method for separating a 
composite ?uid into a loW-speci?c-gravity component and a 
high-speci?c-gravity component by centrifugal force, com 
prising: 

[0024] charging the composite ?uid into the central 
room of the above container; and 

[0025] rotating the container. 

BRIEF EXPLANATION OF THE DRAWINGS 

[0026] The above and other objects and advantages of the 
present invention Will become more apparent by describing 
in detail preferred exemplary embodiments thereof With 
reference to the accompanying draWings, Wherein like ref 
erence numerals designate like or corresponding parts 
throughout the several vieWs, and Wherein: 

[0027] FIG. 1 is a perspective vieW of a container for 
centrifugation according to the present invention; 

[0028] FIG. 2 is a cross-sectional vieW shoWing the state 
of the container for centrifugation of FIG. 1 With the cover 
detached; 
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[0029] FIG. 3 is a plan vieW of the container for centrifu 
gation in the state of FIG. 2, as observed from above; 

[0030] FIG. 4 is a cross-sectional vieW taken on the line 
IV-IV of FIG. 3; and 

[0031] FIG. 5 is a plan vieW shoWing another embodiment 
of a container for centrifugation according to the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] According to the present invention, a ringed dam 
not higher than an outer Wall is provided inside the container 
for centrifugation. When the container is rotated, about its 
center of rotation, With a mixture containing at least tWo 
components, i.e., a high-speci?c-gravity component and a 
loW-speci?c-gravity component, the high-speci?c-gravity 
component moves by centrifugal force over the dam, so as 
to be clashed against the outer Wall, faster than does the 
loW-speci?c-gravity component. Thereafter, the high-spe 
ci?c-gravity component is precipitated betWeen the dam and 
the outer Wall upon a decrease of the rotational frequency. In 
contrast, since the loW-speci?c-gravity component is in the 
upper layer, it moves over the dam so as to How backWard 
toWard the rotation center. Therefore, the centrifuged loW 
speci?c-gravity component can be gathered at the rotation 
center, Whereas the high-speci?c-gravity component is 
blocked by the dam and is collected betWeen the dam and the 
outer Wall. Hence, even When a collecting tool, such as a 
pipette chip, is inserted in the loW-speci?c-gravity compo 
nent at the rotation center, it is not re-miXed With the 
high-speci?c-gravity component. As a result, the loW-spe 
ci?c-gravity component can be collected Without the need to 
aWait stoppage of the rotating container. Besides, a compli 
cated controlling circuit is not required for moving the 
collecting tool. Furthermore, even When the obtained loW 
speci?c-gravity component is of a small amount that is 
adhered on the inner Wall of the dam, it soon drops to the 
bottom of the dam due to the plural capillary phenomenon 
inducing structures formed on the surface of the dam facing 
the central room. Thus, collection of the loW-speci?c-gravity 
component is facilitated. 

[0033] By detecting the rotational frequency of the circu 
lar motion for generating the centrifugal force during the 
centrifugation method according to the present invention, 
and by soaking the collecting tool into the loW-speci?c 
gravity component (for collection thereof) by moving the 
collecting tool along the rotation ads when the rotational 
frequency is a predetermined value, the collecting operation 
can be carried out a short time after the start of centrifuga 
tion. 

[0034] According to the container for centrifugation of the 
present invention, since the container itself has a rotating 
member shape, the centrifugal force can be generated by 
rotating the container With the center thereof coincident With 
the centrifugal aXis. Therefore, a dummy container can be 
eliminated. Moreover, since the above-mentioned dam is 
provided, the miXture moves over the dam during the 
centrifugation so as to clash against the outer Wall, and the 
high-speci?c-gravity component is precipitated betWeen the 
dam and the outer Wall upon a decrease of the rotational 
frequency. In contrast, the loW-speci?c-gravity component 
moves over the dam backWard so as to be gathered at the 
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rotation center. Therefore, the loW-speci?c-gravity compo 
nent and the high-speci?c-gravity component are not re 
miXed after the centrifugation. Moreover, since the loW 
speci?c-gravity component is gathered at the rotation center 
position, the loW-speci?c-gravity component can be col 
lected from the rotation center. 

[0035] Furthermore, the dam is provided With plural cap 
illary phenomenon-inducing structures formed on the inside 
surface thereof, that is, the surface facing the central room 
surrounded by the ringed dam. The capillary phenomenon 
inducing structures, for promoting movement of the speci 
men adhered on the Wall surface of the dam by the capillary 
tube phenomenon, can be provided in either of tWo Ways 
including an engraved groove and an upright rib. The 
number of capillary phenomenon-inducing structures is at 
least tWo and, preferably, is as large as possible. 

[0036] In the container for centrifugation according to the 
present invention, a cover is optionally provided. If the 
cover is not provided, the ?uid can be prevented from 
spilling, during the centrifugation, by making the outer Wall 
of the container suf?ciently higher than the dam. A through 
hole, for collecting a specimen in the central room, prefer 
ably is provided above the rotation center. Therefore, the 
“through hole” in the present invention can be the absence 
of a cover. 

[0037] When the cover is made of a rigid material, it is 
preferable that the dam has a height such that the upper end 
thereof does not contact With the cover. A gap betWeen the 
upper end of the dam and the cover can serve as the channel 

for outWardly moving a high-speci?c-gravity component. 
Alternatively, such a gap can serve for moving a loW 
speci?c-gravity component toWard the rotation center. 

[0038] When the cover is made of an elastic material, it is 
preferable that the cover is bonded With the outer Wall of the 
container, and that the dam has a height so that the upper end 
thereof contacts With the cover. Since the cover is bonded 
With the outer Wall of the container, When a centrifugal force 
is generated, the cover is deformed elastically so as to be 
bulged upWard, thereby forming a gap With respect to the 
upper end of the dam. Therefore, a high-speci?c-gravity 
component can move over the dam through the gap. In 
contrast, since the cover regains its original shape upon a 
decline of the centrifugal force, it contacts the dam, and thus 
more surely prevents re-miXing of the high-speci?c-gravity 
component that is outside the dam, and the loW-speci?c 
gravity component that is inside the dam. 

[0039] According to the present invention, an embodiment 
With a cover made of a rigid material Will be explained With 
reference to the draWings. FIG. 1 is a perspective vieW 
shoWing a container for centrifugation according to a ?rst 
embodiment. FIG. 2 shoWs the container With the cover 
detached. FIG. 3 shoWs the state With the cover detached, 
and as observed from above. FIG. 4 is a cross-sectional vieW 
taken on the line IV-IV in FIG. 3. The container for 
centrifugation according to the present invention comprises 
a body 2 opened on its top, having a rotating member shape, 
and a cover 1 for closing the opening of the body 2. As 
described above, the cover 1 is optionally provided in the 
present invention. The material of the body 2 and the cover 
1 is a resin capable of providing a suitable rigidity, such as 
a polystyrene, an ABS resin, a polycarbonate, a polypropy 
lene, and a polyethylene. Therefore, the container for cen 
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trifugation can be produced easily by a known technique, 
such as injection molding, cut processing, or the like. Inside 
the body 2, a central room 3 is formed by providing a 
columnar dam 5 in the central part, including the rotation 
center, and a peripheral room 4 is formed around the same. 
The bottom of the peripheral room 4 is a ?at surface. The 
cover 1 has a ?at disc-like shape, except for a through hole 
11 for taking in or out a specimen provided at the center. 

[0040] As is shoWn in FIG. 3, eight grooves 31 are 
engraved in the side of the dam 5 as capillary phenomenon 
inducing structures. In FIG. 5, eight ribs 32 are protrudingly 
provided on the side of the dam 5 as capillary phenomenon 
inducing structures. 

[0041] The operation for the centrifugation of a liquid 
mixture containing tWo components With different speci?c 
gravities, such as blood containing blood serum (a loW 
speci?c-gravity component) and hemocytes (a high-spe 
ci?c-gravity component), using the container for centrifu 
gation according to the present invention, and the 
phenomenon generated in the container for centrifugation at 
the time, Will be described. 

[0042] First, the tip end of a syringe or the like is inserted 
from the through hole 11 into the container for centrifuga 
tion, With the cover 1 placed on the body 2, for charging the 
blood into the central room 3. The amount of the charge is 
such that the liquid level is higher than the dam 5, but not 
contacting With the inner surface of the cover 1. For rotating 
the container for centrifugation, the container for centrifu 
gation is ?xed on a rotating device. The blood can be 
charged after ?xing the container for centrifugation on the 
rotating device. By rotating the container for centrifugation 
in this state, by driving the rotating device, the blood is 
separated into blood corpuscle located outside the peripheral 
room 4, and blood serum and blood plasma located inside 
the dam 5 (i.e., in the central room 3). 

[0043] After passage of a predetermined time With a 
predetermined rotational frequency, the driving force of the 
rotating device either is stopped so that rotation continues by 
inertia, or is gradually loWered so that the output of the 
rotating device is loWered gradually. Since the centrifugal 
force is reduced according to the decline of the rotational 
frequency, the blood corpuscle is gathered at the bottom of 
the peripheral room 4. Also, since the height of the dam 5 
serves as an obstacle, the blood corpuscle cannot move over 
the upper surface of the dam 5 so as to enter the central room 
3. Therefore, only the blood serum and the blood plasma are 
suctioned by inserting, through the through hole 11, a 
suction pipette into the container for centrifugation. More 
over, since the through hole 11 alWays is located at the 
rotation center during the rotation of the container for 
centrifugation, the blood serum and the blood plasma can be 
suctioned by inserting the suction pipette into the container 
for centrifugation Without aWaiting for a complete stoppage 
of the container for centrifugation. Hence the analysis can be 
started a short time after the centrifugation. 

[0044] When the absolute specimen amount is small, or 
the centrifugal force torque is Weak for some reason, the 
centrifuged blood serum and blood plasma after the cen 
trifugation may be of a small amount. Since the blood serum 
and the blood plasma have viscosity, When their amount is 
little, they hardly drop from the Wall surface by their oWn 
Weight. HoWever, since a capillary phenomenon-inducing 
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structure (groove 31 or rib 32) is formed in the dam 5 of the 
container for centrifugation according to the present inven 
tion, even a specimen of a small amount can be collected in 
a short time. 

[0045] As discussed above, according to the container for 
centrifugation of the present invention, a loW-speci?c-grav 
ity component is gathered at the rotation center so that it can 
be collected Without aWaiting stoppage of the rotating mem 
ber. Also, the loW-speci?c-gravity component needed for 
analysis can be collected in a short time, and can be collected 
immediately after ?nish of the rotation, even in the case of 
a specimen of a small amount. Furthermore, a centrifugal 
separator can be provided in a small siZe. 

[0046] The present invention Will be explained, in detail, 
by the folloWing examples; hoWever, the present invention 
is not limited thereto. 

EXAMPLE 1 

[0047] This is an experimental example of centrifugation 
of blood, using a container for centrifugation according to 
the present invention having a groove as the capillary 
phenomenon-inducing structure. In the container for cen 
trifugation shoWn in FIGS. 1 to 4, the inner diameter of the 
body 2 Was set at 14 mm, the depth of the peripheral room 
4 at 4 mm, the height of the dam 5 at 2 mm, and the outer 
diameter of the dam 5 at 6 mm. Eight grooves 31 (0.3 mm 
Width, and 0.5 mm depth) Were formed on the inner Wall of 
the dam 5 that faces toWard the rotation axis center. As a 
comparative example, a container for centrifugation With the 
same structure as set forth above, except for not having a 
groove, Was prepared. 

[0048] Blood of 250 pl, having a hematocrit value of 46, 
Was charged into the central room 3 of both containers. The 
lids 1 Were placed thereon, and the containers Were rotated 
in the atmosphere at an ordinary temperature by 10,000 rpm 
for 3 minutes. For each container, the output of the motor to 
serve as the rotation driving source at the time Was 1.3 V, and 
the centrifugal force at the time Was calculated to be 783 G. 
Then, for each container, the motor output Was reduced by 
a 0.1 V/second rate, and by a 0.05 V/second rate from When 
it Was loWered to 0.3 V until the containers for centrifugation 
Were ?nally stopped. As a result, most of the blood corpuscle 
Was gathered in the peripheral room 4. By inserting a pipette 
from the through hole 11, the blood serum gathered inside 
the central room 3 Was collected. The operation Was 
repeated 5 times. 

[0049] As a result, in the case of the container With the 
grooves, the blood serum could be collected immediately 
after stoppage of the rotation in each of the 5 times so as to 
collect the blood serum of 85 to 90 pl. HoWever, in the case 
of the groove-free container, four times the blood serum 
could not be collected immediately after stoppage of the 
rotation, and once only 30 pl Was collected immediately 
after stoppage of the rotation. 

[0050] In generally used containers, about 500 pl of blood 
is required, Whereas according to the present invention, 
blood of 250 pl or less could be separated. 

EXAMPLE 2 

[0051] This is an experimental example of centrifugation 
of blood, using a container for centrifugation according to 
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the present invention having a rib as the capillary phenom 
enon-inducing structure. A container for centrifugation Was 
prepared With the same siZe as the container in Example 1 
except that eight ribs (0.3 mm Width, and 0.5 mm height) 
Were provided instead of the grooves. As a comparative 
example, a container for centrifugation With the same struc 
ture, except for not having a rib, Was prepared. 

[0052] Blood of 250 pl, having a hematocrit value of 46, 
Was charged into the central room 3 of each container. The 
separating operation Was executed in the same manner as in 
Example 1. 

[0053] As a result, in the case of the container With the 
ribs, the blood serum could be collected immediately after 
stoppage of the rotation in each of the 5 times so as to collect 
blood serum of 85 to 90 pl. HoWever, in the case of the 
rib-free container, four times the blood serum could not be 
collected immediately after stoppage of the rotation, and 
once only 30 pl Was collected immediately after stoppage of 
the rotation. 

[0054] In generally used containers, about 500 pl of blood 
is required, Whereas according to the present invention, 
blood of 250 pl or less could be separated. 

[0055] This application is based on Japanese application 
No. 2000-107349, the entire content of Which is incorpo 
rated herein by reference. 

[0056] While the invention has been described in detail 
and With reference to speci?c embodiments thereof, it Will 
be apparent to one skill in the art that various changes and 
modi?cations can be made therein Without departing from 
the spirit and scope thereof. All references cited herein are 
incorporated in their entirety. 

What is claimed is: 
1. A container for centrifugation, comprising: 

a central room including a rotation center; 

a through hole opened to the upper part of the central 
room; 
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an outer Wall surrounding the central room; 

a ringed dam, not higher than the outer Wall, surrounding 
the central room, Wherein the ringed dam includes a 
surface that faces the central room; and 

a peripheral room disposed betWeen the dam and the outer 

Wall, 

Wherein plural capillary phenomenon-inducing structures 
are formed on the surface of the dam facing the central 

room, 

Wherein the container is disc-like, 

Wherein the container has a rotation axis, and 

Wherein the container is capable of elongating outWardly 
from the rotation axis in the radial direction, and is 
capable of rotating around the rotation axis for sepa 
rating a composite ?uid into a loW-speci?c-gravity 
component and a high-speci?c-gravity component by 
centrifugal force. 

2. The container according to claim 1, Wherein the cap 
illary phenomenon-inducing structures are vertical grooves 
engraved on the surface of the ringed dam. 

3. The container according to claim 1, Wherein the cap 
illary phenomenon-inducing structures are ribs disposed on 
the surface of the ringed dam. 

4. A method for separating a composite ?uid into a 
loW-speci?c-gravity component and a high-speci?c-gravity 
component by centrifugal force, comprising: 

charging the composite ?uid into the central room of the 
container according to claim 1; and 

rotating the container. 
5. The container accordig to claim 4, Wherein the com 

posite ?uid is blood. 


